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Study finding perchl

Preliminary findings by an EPA
rescarch laboratory published In
this issue of ES&T (pp. 3469-3472)
Indicate that commonly available
garden fertilizers contain perchlo-
rate concentrations ranging from
0.15% to 0.84% by weight. The
report prompted harsh and im-
mediate denunciations from the
fertlizer producers’ trade group.
The findings of the study, "Per-
chlacate [dentification in Ferdliz-
ers,” by Sridhar Susarla and co-
warkers, add an additional
dimension ta the emerging pic-
ture of perchlorate contamina-
tion. Perchlorate, ClQ,, has been
found in groundwater, drinking
water, and soils, mainly [n the
southwestern United States at
levels that range from B (o 3700
parts per billion (ppb). The high-
est levels come from wells located
near amumoenium perchlorate
manufacturer Kerr-McGee Chem-
ical Corp., located in Henderspn,
Nev. The primary source of con-
famination appears to be indus-
trial and milirary operations that
use perchlorate as an oxidizing
agent (ES&T 1998, 32 (9), 210A)}.
Perchlorate is an unregulated
contaminant, although in 19497,
California adopted an advisory
Jevel of 18 ppb in drinking water.
EPA's draft reference dose, cur-
rently under revision, leads to an
advisory level of 32 ppb in drink-
ing water (ES&T 1999, 33 {5),
110A=111A). Bur while the refer-
ence dose is being revised, EPA
recammends a more conservative
approach that aims for an advi-
sory level of 4 1o 18 ppb, accord-
ing 1a Michael Osinski, at EPA%
Office of Ground Water and
Drinking Water. Perchlorate af-
fects the thyroid and the produc-
tion of thyroid hormones by
blacking iodine uptake, These

affocte can causo montal reroedn-
tion in unborn children and in-
fants and thyruid tumors.

But the ferrilizer perchlorate
concentraton values reported by
Susarla and coworkers at the EPA
National Exposure Research Lab-
oratory In Athens, Ga,, are dis-
puted by the fertllizer industry
anf] are being questioned by
sorme chemists familiar with the
nlytical prablems presented by
perchiorate. The [ertilizer Insti-
tute (TFI), a vade organization
representing fertilizer manufac-
tugers, in Washingron, D.C,, la-
beled the report “flawed, specula-
e, and premature.” Edward
ansky, an analytical chemist

berause they suggest that per-
chlarate is much more ubiquitous
thén secems reasonable.

But other government and in-
stry luboratories have also
foynd perchlorate in a wide range
of fertilizers, according to Pavid
Te i, a1 the Opcrationnl Toxicnl-
ogy Branch, Wright Patterson Air
Force Pase, in Dayton, Ohio, Tsui
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rate in fertilizer ratties industry

Perchiorsie In fertilizors may accumulate in crops, such as this leftuce growing in Ao
irmigated field in the southwestem United States.

is coordinating a round-robin
analysis of fertilizers expected to
be finalized this fall. The analysis
1s funded by the Perchlorate
Study Group, a coalition of aero-
space, defense, chemical, and
other industries that use or man-
ufacture perchlorate,

Perchlorate levels vary dra-
matically berween ferilizers and
berween production lots, indicat-
ing cthat there are either differ-
ences in raw materials or produc-
tion methods, said EPA
toxicologist Annie Jarabek, speak-
ing about the other analyses of
perchlorate in fertilizer. Jarabek,
who is based at EPAs National
Center for Environmental Assess-
ment in Research Triangle Park,
N.C., is the principal author of
EPA’s draft toxicolagical report on
perchlorate.

Both Susarla's study and the
round-robin study raise concerns
that fertilizer could be a source of

perchlorate contamination to
groundwalcr or vo vogotablos

such as lettuce, which bloaccu-
mulate perchlorate, according to
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Kevin Mayer, EPA’s Region IX
coordinator for perchlorate is-
sues. He added thar preliminary
monitoring results from some
agricultural areas indicate that
storing and handling lertilizer
could be causing problems in
some greas.

Laboratory experiments in
which lettuce is grown in solu-
tions containing perchlotate show
that lettuce can accumulate up to
0.1% wet weight, accarding to
results presented by Susarla at the
American Chemical Society’s an-
nual meeting in New Orleans in
August. Burl in more realistic
greenhouse experlments in which
fertilizer is the source of perchlo-
rate, lertuce accumulates up to
0.001% wet weight, according to
the results of preliminary uptake
studies presented by Stacy Lewis,
also from EPA’s Athens, Ga,, labo-
ratory, at the ACS meerting,

To check their results, Susarla's
tecamn used three anpalytical tech-
niques: ion chromatography, Ra-
man spectroscopy, and capillary
electrophoresis. “We used three
techniques to verify aur results,
because determining perchlorate
concentrations in fertilizer is ana-
lytically challenging,” said Sus-
arla, the paper’s carresponding
author and & National Research
Council fellaw visiung the Athens
laborarory.

Bur Ron Phillips, a spokesman
for TFI, said that it was unable to
reproduce any ol the results re-
ported in the ES&T research pa-
per or in the round robin results.

In addition, Urbansky said the
data raise many red flags, in part
because the Athens researchers
found perchlorate in samples of
fertilizer camponents and fertil-
izer where it would be unlikely—
for example, in asmmonium nl-
trate fertilizets that are created
from atmospheric gases. Such
raw ingredients cannot be con-
raminated with perchlorate, With
such counterintuitive results, and
at these relatively high concentra-
1ions {(1enths of a percent) it
would be easy and obvious to
confirm the results using wet
chemical methads, he said. In-
stead, the Athens researchers re-
lied on rechnigues that da not
praduce a unique and definitive
signature for perchloraie. These
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techriiques can be confounded by
athen chemicals, he said.
Hqwever, Peter Jacksen, an
analytical chemist with Dionex
Corp.} a manufacturer of jion

rate fertilizer resulis were con-
firmed by capillury electrophore-
sis {CE), the identification of

oratc should be correct.
becausc CE has a higher
arate detection limit than
romatography. “You'd really
 to have bad luck to ID

Ing by two different selec-

rate tp be ubiquitous in the small
sample of fertilizers they consid-
ered, the Athens researchers sug-
gest that some production treat-

“The results should
be treated with
caution because

they suggest that
perchlorate is much
more ubiquitous

t seems
reasonable.”
Edward Urbansky

EPA

menticommon to all fertilizers,
such s oils used to keep the fer-
tilizer dry or brine solution used
to coptrol acidity, could be the
sourte of perchiorate contamina-
tion. *The president of The Ferul-
izer Ihstiture suggested this o
us,” said Steve McCutcheon, who
is dirgeting the perchlorate re-
search at the Athens laboratory,
TFI denles that such processes
could] be respansible for perchlo-
rate contamination of fertilizers,
sald Hon Phillips, a spokesperson
for TRI.

Perchlorate has been known
since the late 1800s to be a canstit-
uent of naturally occurring nitrate
deposits In Chile. But Chilean ni-
tratesjare currently used in the
United States in relarively small
quanftles, on specialized crops,
tobacco, eotton, fruits, and

NO. 912

vegetables, according to Phillips.
The United States uses 75,000 short
tons of Chilean nitratc annually.
Total annual fertilizer usage is 54
million short tons.

The linding of perchlorace in
fertilizer and that some farms
produce crops=—in particular let-
tuce—ihat can bioaccumulate
perchlorate means that there are
additional exposure routes to
consider in developing a risk as-
sessment for perchlorate, accord-
ing to Jarabek.

External peer reviewers of the
draft toxicological report recom-
mended studies of bicaccumula-
tion in lettuce and measurements
of perchlorate concentrations in
fruits and vegetables from farms
with perchlorate contamination,
she said. Delays in receiving sev-
eral million dollars in Depart-
ment of Defense (DaD) funding
to pay for these studics have
caused holdups in revising the
toxicological review, she said. This
fall, EPA expects DoD to canfirm
that It will fund the studies and
expects to have the toxicological
review [inished in the fall of 2000.

In the spring of 2000, a survey
of perchloraie occurrences by the
American Water Works Research
Foundation is due, EPA is also
preparing a new standard method
(Number 309) for analyzing per-
chlorate in water, and the con-
taminant is to be added to the
unregulated contaminant monl-
toring rule. This means that EPA
reglons and states will be re-
quired to monitor surface and
groundwaer for perchlorate.
—REBECCA RENNER
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